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IMAGE PHOTOGRAPHING DEVICE 




ABSTRACT : PURPOSE: To provide an image photographing device equipped with resolution 

exceeding the limitation of the principal resolution of an optical system only with an optical 
lens by the optical system using the optical lens and a fiber optical element. 

CONSTITUTION: The image of a visible beam 91 is formed on an image forming face of a 
fiber optical element 10 by an optical lens 90. The fiber optical element 10 is composed of 
tapered fiber bundle, and the dimension of the fiber optical element face in contact with 
the image detecting face of an image detector 70 is reduced rather than the dimension of 
the image forming face 1 1 . The image formed on the image forming face 1 1 is reduced 
and detected by the image detector 70. Thus, the high-speed photographing of the 
high-resolution image is enabled. 
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I 

mmm&&mm<D\m&&mm£<K>r$&fe'&-?z>y y<i n 

r>z.t zmi&m&mm. 
M#i&2] yt^u>xiz^f)^^i<D-^mytm^mm 

th&&mTz>m&m&mw\z&^T. mmmm^mm^ 

ffifg **rr zmmm&mmiz&^T* mzm&femmt 
r< vt-^ass^-u muyy 20 
tm&mmi&mm-e&K). fojj<nm&mm&&mmiz 
[m#m4] mftyy^n-yt^m^-n-yy^n 

-$L&P>foZ> 7 7-C K-ft¥m¥T&2> Z t&ttm 

zm&m 1 frzm&m3<D^nMzmM<D\Mmffit&& 

(Dm^m-t^mm^mmmy 74 n-yt^mi-h. m 

&m?(D 2 nrnny y-i rt-yt¥m=?fr*>m&.t£tLZ> c 
t Sr^mi-re»^ 1 *>£mm 3 <D^-?tifr\ztzm 

im&j%7i 1 moymmm^mmm yy^n-%^m 

[gf*i9j ^mmm^UAmmyy^^—yt^mj^m 
tft&w&mm&vft&^m&QttZKztiZ: so 
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msL£-rz>m7m8 izmmcommnm^m. 
mutmi 0] muyy^n-K¥&v>M&tmmm& 
mmm0Mizttvxmmm&&ii}m<om(!>7 yw-iz 
tvmLrcyy-irt-yt^m^&o. mtemmtitmmo 
wizm&<Dm%m&&tom&m'?z zl &m 

m^mmm^mm<Dm\zMvxm$dmm^imm(Dm 
(Dyy^n-i&mmvft'Aimyy^ n-yt^mj-t 
<D3mmfrZffif&ztiz>z£&<&mtiTz>mjftmi oiz 

yy^^-^mT^T. mm^mmyy^n-^ 
^toD^i^ yy^n-it^m^itmtiufz&y 

y-i /t— (Oft^^riSg&iftA^U SaC4>«ffl77-f/^ 
f&-f2>&yy<1 a-c^s^^lt, iATftwc 

mmyy-i rt~yt*m?<Dm&mmMi&wm yy< n- 
yt&ttii<n&&m\z&\.*T* 77-f/\'-m^i 
fc^z&yy^n-cD&is^mizttisT&rtftmmm 
mz^v<, ®umfc&&mmy 7 1 n-yt¥m=?-<»m 

myy-( /t-^^CWEiM WBBffl 77^f 

So 

A*-5fe^^^^-^B^ 77^f /t-3fe^^T* ^> d 

timm-va* zzt *mti£T*m#m 1 & s mm 3 © 
lt, f-/^77-f/t-^e.^77-f rt-x&m 

m&y y 1 n-%¥mT<D&ttWv>mo>m&& v *>/h£ 

^T-rt-y y y ^>fejc^ 77^f yx-3t1^^$ 
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m#m 1 8] mm&&&&&. ccd (charg 

e Coupled Device) ^l^f^ffi 

t^*- 1 t-rzm&m i &e>m#m 3 gh^ 

&&&&m-?zwimmmw\z&\,*T. mm^frttw 
titb<D y r <i a— s &z> y 7 -i a—*** ft* U 

ttffi«&*-r*iif«wa*«iBic*viT, Mreti&ttftiB 

<«WWi««E3l»l/>Xo^Hi:©IBftlS^r* 20 
ft tb<D y 7 <i 6 J&£> 7 7 -f /t-*#*ft* t , 

75 W<£ * Z <h ch-r SETMIIgMft. 
»M2 2] We7r^/t-3fc**#^-/t-:7r^ 
A- Jttfr & l££ y 7 -f A*-3fe*Kl^T*S £ t <t 

s. 

[IM2 4] mty7^n-K^<nmm&fom<r> 
m<om±.\zmi&!&*:m&*mmtm*M&LV. mm 
mmnm*fto z£*&m£-rzm*m2 o fcuoaw 

im&&2 5] yt*£is>x\z&K>&mi*e>*i&ftGL&m 

*wag**-r*iiift»»siafc*s^T, wsa^i^x 

*r «mttffiSTtNrBtt^o>ft€Mtti'r« c t ft«r 

[i*«2 6] fiftffiBffMfttfUgtfCCD (Charge 
Coupled Device) £ ££4$?8<h 

C00 0 1] 50 



4$M¥7-3 0 7 9 3 

®x<Dm&xj3mm\z&mT%zi>fmtsim&m&mm\z 

[0 0 0 2] 

[fE*0tt«] ft*. #*U>XfcJ;0«^#<DRj»# 

2>mmM&mmiz&^Tte. mmm&v&wm&m&yt 
rzc mz, \mmmm^(DMmm^±vr^ it^vy 

T. IMllffil:2 0 0^jg*ft*-r*CCDftfliHfc 

tomm&iz&Qftm&mtvitmmtisTt*, way* 
-3 6 6 3 2n'jkmz&m<Dmmo£$\z, m.mrzm 

»S3t*W>XtA-7^7-T^*iJb^Lfe«RiH 
[0 0 0 3] ^^C0^7-rA-*#^Sr^ofe^7 

^A-3fc3***m>T, tii»C!>^&JiHg(ri»5^«flg 

ftUfcggtlTH »60- 1 94440^i 

c<ofc&wi&titm&&mm&m{£?zft&\ztomm&& 
hyt¥u>x<Dmft&mmmm\z#j&'rz&mm*<DTt 

** S * frtn^i 6 ft ^ t ^ 5 F^S^ifc o fc. 
[00 04] 



[0 0 0 5] 

t5)t¥l/ >Xa>JK£CD^#£/J%3 < -r^> £ £ 
[0 0 0 6] 

[f^ffl] ^U>XfcJ;D*^#:<Z)-5Hg^«SJIS*U, 
JtWU ^^>Xo^«*oiS3SWttlR*T«t**. d 

>coatl|co^^^;von>h^xh$ri o 0%<hT 
m*Vfam2tiZ>fr&l 0 0%^Ti^5, Ccon>h7 

TzQCDSm^-f ><Dm(D& (7<>^7/mm) "C^L 

\*u>x\z£o&i&2nitffi&<o&m&mm&*v* m 

mm) -e&Ltz&mmfc&-T?&Z>* ^-f 
[0 0 0 7] S4tC^U>X9 SICct r)&2p&9 2 
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5 

Sf^m®7 i t«ux«^T(ris^ niBtctt, mm 

<om^mm±^z\tm^^mT^M^it^^m 
wim&2fr7umz&&i2nT\,>2>. z.z~v, m&&m$s 
<DM&fomm±o&mmm<omm e v w« 

^<Z>H«ttffiglttt3t^U'>Xt±DH3<© 
^«f~A- 7 7<A-» 6 7 T -f /X— >|£**T 

T. *fl/>X9 0l:i;D*W9 2ll 7r-f/X-# 

i ocosj^ifeffii iic«F*dn«. comiz. 

sn&*9 4ttia«ttwii6 7 

^nfci9 4 *»<fcag>®««aiWtt7T-f/x-^* 

*twu M*i'>xiz£zmmmmn£mmtkm&<Dm 
m ffi t <z> na * 9— a— ^ 7"f /x— jfca* ^ a * v t 

[0 0 0 8] 7r-f;x-3t^*T&«t>fc*^<Diar«i|ft 

*5V^To) 2 tt^t, ^U>XI:«fc077^;t- 

9 ^>o yt¥u>xrznm&mmmmmwmzb&<D& 
M&mmizmm&tizw* 77<n-^i?^^5 

Alii' tt^w^xt^r-r/x-^^&jia*^ 
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[0009] tt, m3iz*mz>&mi i ' &iftm&fl!j 

£#StC/hSJ£Tft^<hrtn*i*fte 

*>jtwz* ft¥u>x<D&®m&&m-r2>mm\z* 
ft ®«^ffl^T^id ^ n&*n*n<D#«j«#is«t£ 

»*«pj«gt^ft. 

CO o i 0] ^fii77-f/^mi:«Sfli<DiiKt 

is^^A^^ftt, cntejfcMLT, 77-fA-m 

fto lj^u tt«iBTf^©ie*fi^^w>x©ieu-nt 
Tf&*waErft&8&«c, 77</^mfote«i8i5 

#£^-A- 77-f ^>J^cft 77-^ /t— 

KrTftiiiT, H«^fflSgcoScoJi^:^fil&^ :7r-f 

^V>XcoiB:Sh±coW*sj*««T#ft. 7t#l->X«c 
tt*B5»tti:J:«nftJKII<03t«), U->Xfc«fcftte«® 

=?<Dm&te&m*unm£'rti&. v>x<Dmmv>&w& 
MM&m&±<D&m&mmm\zttVT. &m<Dmimm 

[0 0 11] 
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8 

^U>X9 OlCcfcO, 7 7<A'-^i 1 l 0 01^ 

»n nc»^#«£LT*sfcanft. 7r-f/t-«* 

^flOU T-/1-77-f^-W^J^477'fA- 
fctt2§ 7 0 ©Siffc&tHffi 7 1 H^fft 77< 3fe3**3=- 
fc3fc#U>XTHcmt-^-rft«^tCifc^T, 
50^^<T#, K8M^<DI®fc*S§&#T#ft. LSI 

^^nfto »#^>X^i0*^#:©Rl«^«Srie« 

ft„ :nn ^u>X(D^s^o^i:i->xc^ 
p^-c^Sftfc^r&fto Ei3c, ^u>x©£fBft? 

a? X9 5«c«fco»^9 2*, HiB«ffl»7 o©a««m 
®7 1 «c*»-r*«^ft^r. M^m^ou^tfiffi 

Ji^KiS#S^aiTftS'h¥^T*ftttHiiiim^2^:7E 

yy<A-^^^ft^y^/\-3t^Tl OSrffl^T 
Erfci-ftaHPfc^r. ^1/>X9 0lCcfcDM^9 2 

77-f i o ommts&m i i izt&mz 

30 nftp ^r^A-^^fciOfg^sn 

T, H{$&£HS7 0O®^tBM7 1 fcteffc-TS. CCD 

mtn *#w>xfciftia««iftffii:iiHMfca« 
7-fA*-^fi:j;o^m^T, m&temm^r 

<ftft£<h£jgsrrft«» yt¥u>x<D&-ee>&m&mm 

feMMScT»ft^«l7 1 ' ratt, ^1/>X«!:7 7 
40 MC^MfcttASl 1' ^V>XC9*TCD 

ft. 03, (gsi-n-rftPJi^^^T^gt 
truj^Lfe^^DTabft. 

[0 0 12] (^2^IM) ^K. *ftW<Dm2<DM 

mw&®2\z*vmi~rz>. yt¥u>X(Dmfcm<nffim 

ft. zenith *^JS03TttJte 

50 ffl7r-f 2 o tfafwftfflffifcsrr ft 7 7 -f 
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9 

rt-yt&m? i o <o 2 mm<D y 7 -i ;*-yt¥m?xmf& 

®^til^<D/t.y^r->?TM*^^^o £CDfc*6> (§32 
1 OOM^aiMllCOffiCOM^^LT. 

[0 0 13] (m3CO^JfiW) *?£OT0£3®&Kffl£ 

i®ffl77-fA'-)tfif 2 0, »«ffl77>f/t-^ 
if3 0, ®&&ttJWS7 7^A*-^f^4 0O3II 

b &M«&ttSBE 77^f /t-%¥*?K: J: a 
<D£ttffl V 7/^^*C 2 ^LTWt« C t. fe 



(6) 4*88^7-3 0 7 9 3 

10 

[0 0 14] 0 6 i:^t^Ttt7 7< A-^^ 

*», m&te&ffim. ftt&m. mm^tmrnmizmnx^ 

li^Mffl 7 7-f A'-»if 
77<A-^ift<D^I3 1ll 77<A-» 
^i^^77^A- a>ft£#Mfc£fUT. Eft 

W«ffl77^;t-^*fiO»^ffi4 ltt, 77 

-f A-^TSifiET5#7 r-i /t-wfi$^i:^ 

€fl!V>fc*&te, HHfc«frffi§g7 0<7>H^m®7 1 K# 

[0 0 15] (tB4<DftttM) -«K:7 7<A»m 
7 7^A*-3t^©JgIt#7 

ttffl77-f/V««^t©^ili3 ltt, 77-fA- 

ATttftK Ii^«Iffl77^A'-^f^KjB 
77^/\-mft^M, atf»WB77-fA- 

Id, If ^WM 7 7 -f A'"3t^^f (O^M 7 7 < A 

<t ©s^i 4in 7 7<i n—^m^m 

K;*tLT> [af— Oftj££j£LT^5<, ^niCcfcD, 77 
^77^A*-CD^$7^rn)tC0 

^■r^s^ig^icift^tt^c^dt-e^, 7 7^a-« 
[0016] ^m<Dmmm\z^x. m&tsm 
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11 

x. ft£\zm—<D&Bt&&VT^u<£h* ftmmzm 
m&mi,^nmzm?ntmRmMmzn*>tiz>. mm 
\z. mm&mmm7 7 4rt-ft¥&Te>ftwa7 7'<n 

9k\zz>7<i n-^m^mm-^7 y ^ A-cog£ 

[0017] (^5 CO^W ^fiWOffS 5 

mx\t. ^7^gi8o^sswo t t5(-iii^^®ffl, # 
tug. ja^wMffl^T-f K-yt^+izftmifriz* 

ft\mttX7y^ n-**mm^M% « 
zt\z±?)ft*>tiz>. ^nmmvfttz, ^7^s<Dm 

m*&, yt^u>X(D±m^mm±<DMm<Dmm\z^ 

[ooi8] (meommm) wm7 7^n-yt¥m 
^zm^m^mmmm^m^tt^rz^t^x^ % 
^ v >xt«s®t* 7 7<i n-K^m^v&mmn^m 
tfi. 7 7in-x^&v>ftm&<»tt&m77^n-K¥ 
mmmmmco&mitez. zenith, m®*km®<D8: 

Zm^Z^Zt. -tttritfcfLT, 7T-(rt-yt¥m : T- - 

mi oiz^-r&en&mmiz&QBtm'rZo 

-n-7 r-in-m* t>&.z>7 7^ n-yc&m=m*> 
mmi%&mm7T4rt-yt&m=t L <Dfti&m7 7'f a 

5 0 ^iKffi^r^A- 

-ftSMfc 7-cop«iKiftMffl 77-f A-3fc£* T ^ co^^ 
A-3t^^^^-A-^ r >f S 7 r -f A 



) 4SKW7-3 0 7 9 3 

Z<DTc!b, %^\syX(DWtft&#ft\z&mzU*£.m$ 

\z. ftm&%mvx&tkvmm&&m*mmx%z& : o 

left*. ±aB©^tt«ittSttJc, fl&MMrj^Tlii 0 

m<»ffim&#mz±zte®-8r&$>z>. z.<D^\zh. m 

&&&ffim 7 7"i A-^^fl^-A- 77-f A-5& 
^6fc^77l'A^W^^nH H&fcii&MO 

I ^T^^o Z<D&5lZ. "T—n—v n—Mfr±>$LZ> 
7 7-f«fmffl^§rtt:j:^ tf&conj&fci 

[0019] hi o \z^-rmmm\z^x. mw&vm 
m7r^ n-^mi-\z^~n- 77^ 
77<A-mfffl^5^m<, m<D£5izmm 

&Qte&-znz>m^ ~mzu>x<Dt&£(D'0£~D-e$> 
zf&ffim&vrctb. mmto&tuz* 

'b2<ts.z>*5\znm2t\2>. ua»u **w^ctntf 

Ci^pJ^^ft-Sc CCDfi^tLT, U>XStH::*«- 

zmm&izmtzmmznz. &,±<D^mmmxvx, 

z.£&x$z> 0 z.<D&\zmLx*>. *$zmv>&mx\z. 
z z\zmmnm&&&<oft&\z. 

* 0, m&&m5m®<Dftmz&\,*x<D&i,*fomAw&'c 
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[0020] (17 (D&mm) mz, *5twoy& i <d& 

^@^^m®T*)^^^^^8 1 €r^^Lfc«|ii-C* 10 

^t-^se»c±r) latter UTK*aisns. *n 
[0021] (is o^jfiw) u±miisit&$mwv 

1 2 1 h%&V>X% 0<DttVmiLQ>fSi'£* 

^MH^i i0T»»l&»8fT*4. 7 

J«S7 7</t-)t^Tfc-5 4 «[?#tt7 7^;t-^ 

^^©«^#£©<m (a^ratn&'r. ) 1 1 1± 
fctteu cinjcioj^^i 2 o^Mit-r^t, 

«»7 7 A'-^^fO 1/ >X11 1 1 2j&»&*S** 40 
ilt^Sn^o :7 7<A*-;ft^TOV>X{iMl 

coMfcte u >x-e@j#|gs^@<a 77^ rt-ft^mT 1 

mm\z&ti\*. &^&&*^yr^n-x&mz&r) 
[0022] (19 cdh^) m&&mam 9 OHM 
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4$lfW7-3 0 7 9 3 
1 1 1 icSfcHfifMI 13 2 
3 1 \zxmte£Otitttm 130^ 

fcm±<D~*!&y£mz$mistiz>. zontmytm*. 77 
#^ou>xtj^i 1 2^m^j$n^>c 77^fA^ 

77i* M-^JfcT 1 0 OBft^OT 1 1 KSE^fcffc £ 

urte««n*. *^jfi0u?r«tn^ «w©ir««ft 

t^*. z.<Dit®. xmt£i£<Dtkmm&mmiz&\tz> 

[0023] mi oommm mz, H3i:*^T, 
^>xt7r-f rt-yt¥m=?&&&&t>ttit&& 

Qmm$Lmzu>o )tfi/>xt77^A-^ 
timftizfrZteMmfctoM&m^zzL *l 

-Jt^m^z^-n-y r-f n-Jta* 77^n- 

3fe#^S:fflV^^m<, 01 5<D£^>\zm®Llfe& 
®2 1 lj&*Gflffi££t>TH*. &^#2 2 2 /$>£(£>ej« 
^i2 2 1 te, 77-f A-^#^^Gfl®(D®^|feffi 
2 1 lfcittttrr*. ^Oi^mi:UT, tt9ffi|8!(Z)fg«& 

yt¥**±m\z'mfcT?zz>. mi s\z^x. m&m 

^iI2 4 0{t )tfj/>X2 2 0, 7 7^^-m 
^2 1 0, HHfc**WS82 3 0A^MStU S^2 2 

2©ft«iB^-r«. z.<Dm&&&&m\t* ^-^23 
&mmm^m&#mzfr2tf:m&vtM&*m^z>z.£iz 

[00 24] 
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ttmzte^&mntem&(»mB&'5im*Ltzz>. 2 etc 
Maa*tsa-e*«. 

be^j $ nit \z /h $ v M&m @ 3§ £ ft 5 ® m 

set**, cco*^ iif«?fgis©*^*s^^n-54fe 
m*mw£?z^(Dm3imm®izhmm-r2>z-£&'e 
rail 1 ©^ssw«®«ta^s©cD^$ 

[0 2] *56^o|g2<DllffiWa)iai^*Bj^SeKi5^'6 

[04] 3t^^>xiccka«w<z>is«fttti8-r*&«> 
[0 5] *«K©*^*ic«k*«^#<o|gF«feBi^-ra 
[0 6] *^^<om3©^56wcoia»«j|^s©o«}^s 

[01] 



(9) ^7-3 0 7 9 3 

3fctf)#rM0o 

[08] *»W»»4©S«Sllf!K««7r-f/X-«* 
^coffrM0o 

[09] M9ia>K5«>Sfettf!lc^lt«7r>r/t-3^ 
^coHfM0. 

[sin *¥mv>m7 <Dnmwv>m®8t&mmc>mtfL 

[0 13] *«^©^9<D^ISW©®«JI^@CD«3^ 

[015] *smvm onmm&wm&m&mmom 

lO-^T-f/t-XMff. 11--HMIME, 11' 

ftS**^, 2 1-MftMftBf. 3 0-Ml77« 
3 1-ME 4 0-8^^77^^- 
4 5 0» — #i7 7-f A*-;ft# 

6 0-f-/V77-1'A^^^5^^ 

6 7o-H**m», 7i-iMm 

I, 7 1' -^ra^gB^feJSKfc 8 8 1 

-jnwur. 8 2-tm 9o-m>x 91- 

!>Hfi3fc», 9 2-«m 9 3-|S*Snfc«, 9 4- 
^$nfc^> 9 5-)tfI/>X, 9 6-*g*3nfc 

50 ^ 11 o-7 7^;^«f, 1 1 
1 1 2-u>xmm 1 1 2 

13 0-«[»». I3 1»m 13 2-IM 

Bl, 2io-7 7-fn-3t^f, 2 1 l-Bftttitii 

ffi* 2 2 0-m>X, 2 2 1-*I«#«, 2 2 2- 
2 3 0-®IM&m«, 2 3 2-y-^JK 2 3 

3 -m^mw&m* 240 •••m&ibsssss. 

[02] [04] 
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[05] 
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